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from fruits and from the hydrolysis of sucrose 
sogaj); galactose, obtained from the hydrolysis of 
. ^ilV sugar)? and mannose, obtained from the diges- 
^ polysaccharides and glycoproteins. After digestion, 
monosaccharides enter the bloodstream, which 
ges them to various tissues. The metabolism of fructose, 
fctose. and mannose proceeds by (heir conversion to gly- 
lic intermediates, from which point they are broken 
identically to glucose. 

Fructose 

is a major fuel source in diets that contain large 
4s of sucrose (a disaccharide of fructose and glucose), 
are two pathways for the metabolism of fructose; one 
i in muscle and the other occurs in liver. This dichot- 
results from the different enzymes present in these 
tissues. 

metabolism in muscle differs little from that of 
Hexokinase {Section 16-2A), which converts gju- 
to G6P on entry into muscle cells, also phosphorylates 
__. yieldmg F6P (Fig. 16-34, left). The entry of fruc- 
into glycolysis therefore involves only one reaction 

contains little hexokinase; rather it contains gluco- 
whieh phosphorylates only glucose (Section 1 6-2 A). 

metabolism in liver must therefore diner from 
muscle. In fact, liver converts fructose to glycolytic 
through a pathway that involves six enzymes 

kinase catalyzes the phosphorylation of fruc- 
by ATP at C 1 to form fructose-1 -phosphate, tfei- 
hexokinase nor phosphofructokinase can phos- 
e fructose- 1 -phosphate at C6 to form the 
fic intermedial*, fructose- 1 ,6-bisphosphate. 
I aldolase (Section 16-2D) has several isoenzy- 
forms. Musde contains Type A aldolase, which is 
for fructose- 1 ,6-bisphosphatc. Liver, how- 
■ t contains Type B aldolase, which also utiHzes 
1 -phosphate as a substrate (Type B aldolase is 
called rnictose-l-pfaosplmte aldolase). In 
fructose- 1 -phosphate therefore undergoes an 
cleavage (Section I6-2D): 

™ 1 -phosphate z=± 

diriydioxyaoetone phosphate + glycer&ldehyde 

gryceraldehyde thus formed is converted to gly- 
" " :hyde-3-phosphflte by Reaction 3, or to dihy- 
cetone phosphate by a combination of Reac- 
4 to 6 (Fig. 16-54). 

phosphorylation of gjLyceraldehyde by ATP 
the action ofglyceraJdehyde kinase forms the 
intermediate gryceraldchyde-3-phosphaie. 
ively, glyceraldehyde Is convened to the gly- 
intermediate dihydroxyacetone phosphate by 
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reduction to glycerol by NAD* as catalyzed by alcohol 
dehydrogenase (Reaction 4), phosphorylation to glyc- 
erol-3-phospbate by ATP through the action of glyc- 
erol kinase (Reaction 5), and reoxidation by NADH to 
dihydroxyacetone phosphate as mediated by glycerol 
phosphate dehydrogenase (Reaction 6). 

As this complex series of reactions suggests, the liver has 
an enormous repertory of enzymes. This is because the liver 
is involved in the breakdown of a great variety of metabo- 
lites. Efficiency in metabolic processing dictates that many 
of these substances be converted to glycolytic interme- 
diates. The liver, in fact, contains many of the enzymes 
necessary to do so. 

Excessive Fructose Depletes Liver P, 

At one time, fructose was thought to have advantages 
over glucose for intravenous feeding. The liver, however, 
encounters metabolic problems when the blood concentra- 
tion of this sugar is too high (higher than can be attained by 
simply eating fructose-containing foods). When the fruc- 
tose concentration is high, fructose-l-phosphate may be 
produced raster than Type B aldolase can cleave iu Intrave- 
nous feeding of large amounts of fructose may therefore 
result in high enough fructose^ 1 -phosphate accumulation 
to severely deplete the liver's store of P,. Under these condi- 
tions, [ATP] drops, thereby activating glycolysis and lactate 
production. The lactate concentration in the blood under 
such conditions can reach life-threatening levels. 

Fructose intolerance, a generic disease in which ingestion 
of fructose causes the same fructose- 1 -phosphate accumu- 
lation as with its intravenous feeding, results from a defi- 
ciency of Type B aldolase. This condition appears to be 
self-limiting: Individuals with fructose intolerance rapidly 
develop a strong distaste for anything sweet. 

B. Galactose 

Galactose comprises half of the milk sugar lactose, and is 
thus a major fuel consthueot of dairy products. Galactose 
and glucose arc epimcrs that differ only in their configura- 
tion about C4. 



:h 3 om 

H A CL h 





H OH 
a-n-Galactose 



The enzymes of glycolysis are specific; they do not recog- 
nize the galactose configuration. An epirnerizdtion reaction 
must therefore be carried out before galactose enters the 
glycolytic pathway. This reaction takes place after the con- 
version of galactose to its uridine diphosphate derivative. 
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The role of UDP- sugars and other nucleotidyl -sugars is 
discussed in mote detail in Sections 17-2 and 21-3. The 
entire pathway converting galactose to a glycolytic interme- 
diate involves four reactions (Fig. 16-35): 

1. Galactose is phosphoryteted at CI by ATP in a reaction 
catalyzed by galartnkmase. 

2. Gilftctcst-l -phosphate uriiylyl transferase transfers 
the uridyryl group ofUDP- glucose to galactose- 1 phos- 
phate to yield elacose-l-pbo$|>hate (GIF) and UDP- 
gsbictose by the reversible cleavage of UDP-glucose's 
pyrophosphoryl bond. 

3. UDP-eaiactose-4-epimermse converts UDP -galactose 
back to UDP- glucose. This enzyme has an associated 
NAD*, which suggests that the reaction involves the 



sequential oxidation and reduction of the hexose 
atom: 
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FIGURE 16-35. The metabolism of galactose. Four , 
participate in the conversion of galactose to the glycolytic 
intermediate G6P: (1) galaetokinase, (2) galactose- 1- 
uridylyl transferase, (3) UDP-galactofle~4~epiiner^ I 
(4) phoaphoghvTQcnnta»r 
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033133, 


GAL1_ 


_TREPA; 


GALl 


"VIBCH; 


P 0£38 5, 


CALl 


YEAST; 

a _ 


£8ZGY3- 


GALl] 


~YERPE; 
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Entry name 

Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 

Gene name 
From 



GALl_£COLI 

P06976 

None 

Release 07, April 1985 
Release 10, March 1989 
Release 4 1 , February 2003 

Calactokinase 

EC 2.7J,6 
Galactose kinase 

GALK or GALA or B0757 or Z0927 or ECS0785 
Escherichia coli [TaxID: 562] 

Eaciexi.cliia coli P_157:H7 [TaxID: 83334] 

Bacteria ; Prot eobacte ria: Gmnrn^pj^tc^actjeria; Enteroba cterial^; Fjrter^bactedflCEflC; Esj&end)ia. 



Taxonomy 
References 

[I] SEQUENCE FROM NUCLEIC ACID. 

MEDLINE=85215584; PubMed-3 158881; rNCBI, HxPASy, £BI t T 5 rael, Japan] y ft . . 

Debouch, Riccio A., Ssbumperlij^ MctowcyJC, JelTersJ. HwsbfiJLC. Rosenbj^M,. Heuster^mn^NL, BruneJX, PayispnJ., 

"Structure of the galactokinase gene of Escherichia coli, the last (?) gene of the gal operon."; 

NjicMc_Acjds Re5,.I3ll841 ■ L8.53J0985)- 
[2] SEQUENCE FROM NUCLEIC ACID. 

STRA1N=K12/MGI655; 

MEDUNE^7426617;P^bMco>9278503 7 £^ s w _ „ Tr ^ 0 , _„ MaihM , r , P 

Blattner FJL, Plunkett G. Ill, RJfiChJLA., Pema.N.T,, Butland Jy\, RikyJM,, Collado-V.»iJ^.J, Clasner J_,P_,, Rode C,K, Mayhem G.F., 
aresoV J., Oayls N_/W,> Kjr^arrj.ck .H.A M Gpedcn .M.A^ Kp_se_D.J., Mau_R, Shao Y.,; 
"The complete genome sequence of Escherichia coli K-12."; 
Science 2 77:1 453- 147 403921 
[3] SEQUENCE FROM NUCLEIC ACID. 
STRAIN = K 12 ' 

MEDLlr^^7b61202;PubMed=8905232;[TlCBI,Ex^^^^ 

Kirr^ ^^jlM, Making, Masoda^ MikiT. . Mizppuchi K., M.oniL, MptomurAJL, NjkpumX, MMtoQW.IL, T^noX, 
Saito N Sampei d, Seki Y.. TagamiL, Iakcm otpK. , Wada.C, Yajnamoto_Y J , YajtoM,, R pnuchi n ; 
^ M*TOJA ^t^theEscSchia coll K-12 genome corresponding to the 12.7-28.0 min region on the hnkage map,"; 
DNARes. 3:137-155(1996). 
[4] SEQUENCE FROM NUCLEIC ACFD 

STRA1N=0157:H7 / EDL933 / ATCC 700927; 

M£DLINE-21074935;PubMed«ll2063SU „ „ , . . . „ A n 

Pe maNT. . PlnokttLflJlL Sudani, MauB,, QKsner J.D, RoseJlL, Ma^ew.OJrl, Evar^.S .tospxi, MqwnriUiA. Bb&lCL 
HaS^ KSnki. Botitln^ ShaoY.. MilUnU Gmtbeck E,JL Davis KW,, UnL^ Djmjdanra.Ei. Eflmo.usisJL, Apodaca j„ 
Angnihar aman T.S.. Lin_L, Yen G.. Schw artz DC WelcJb_&A., ElajtnerJEJ^; 
"Genome sequence of enterohaeniorrhagic Escherichia coli OI57:H7."; 
Nature 409:529-533(2001), 

* 5] SEQUENCE FROM NUCLEIC ACID. 
STRAIN^0157:H7 / RIMD 0509952; 

MEDLr^=21156231;fnibMed=11258796;l^CBT,ExPASy i £BL i v w _ . „ 

Hayasbii, Makino K.. Oh nishi M. . KurokavtaJL, Tshii K .. YokoyamaJL, HflP C=a, QhtsuboE. N.a k^ Y arna K.. MurarO^ TanakaM , 
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DNARes. 8:11-22(2001). 
[61 SEQUENCE OF 3X0^.81 FROM NUCLEIC ACID. 

MEDLINE-95055764; PubMed=7966338; [NCB.L ExPAS* £BT, Israel, Japan] 

~e encoded - the gal operon * Escherichia coli."; 

X MoLBjol. 244i269-27„8.aS94). 

I?] ^DL^E=78043^6; PubMed-200486; [NCBJ, ExPASx, EBT, Israel, Japan) 

Schlesmeer D.R, Schell MA, WilsonDj,; „ 
Nm^tcrminar^qufinces of galactokinase from Escherichia coll and Saccharomyccs cercvisiae. , 

FEBS Lett. 83:45-47(1977). 
Comments 

• CATALYTIC ACTIVITY: ATP + D-galactose « A DP + D-^alactose 1-phospnaw. 

• PA THWA Y: Galactose metabolism; first step. 

• SUBCELLULAR LOCATION: Cytoplasmic (Potential)- cinwuurn v 

• SIMILARITY: BELONGS TO THE GUMP KINASE FAMILY. GALK SUBFAMILY. 

™fsMSS PROT entry is copyright It is produced Through a collaboration between ihc Swiss Institute of Biomformatics and the EMBL ^station - the 
^Z i^S!^ SSEto : T^ere m no resiriciionTon Us use by non-profit institutions as long a* its content b in no way modified and life *■ ernent 
IZr^S S % ^ £ commercial entities require* a Ikcns/agreemcnt (See ^.^.i^b,ch/annpu^ or send an email to 
sib.ch l 



Cross-references 



EMBL 



PIR 

EcoGene 
EcoCyc 
CMR 
HAMAP 



InterPro 



Pfam 

PRINTS 

TIG RF A Ms 
PROSITE 



XCP306" CAA26172.1; -. [EMBL / GenBjanlf / P.P.BJ] [CpDjngSeque.nce] 
AE000178; AAC73844.1; -.[EMBL / GenBapk / DDBJ] LCqPingSequenceJ 
D90714 BAA35419.1 ; -. [EMBJ, / GenBank / QDBJ] [CoPjngS_equetic.e] 
AE005253; AAG55086.1; -.[EMBL / GfiaBitfiJc / DDBJ] [CqPrngSeqaenc?] 
AP002553; BAB34208.1 ; -. [EMBL / QenBjnk / DUST] [CpDtouS^utmct;] 
U13636; AAB17019.1; [EMBL / ^enBank / DP_B_J] LCpDingS_e^iiKH£] 

B23044; KIECGG. 
A13446; A13446, 
EG 1 03.63 ;galK. 
EG 103 63.; galK. 
P06976 : B0757. 
MF_Q0246; -; 1. 
IPRQQ.0705; Galactokinase. 
1PR0011 74; Galkinase, 
IPkQQ62Q4; GHMPkinase. 
1PROO6203; GHMPknse_ATP. 
IPRQQ6206; Mev _galkinase. 
Graphical view, pfjlomatn. strjucj^c. 
PF00288; GHMPJdnases; 1. 
PR0047 3: GALCTOK1NASE. 
PRQO960; LMBPPROTETN. 
PRQ0959; MEVGALK1NASE. 
TTGR00131 : gal km; 1 . 
PSO.0ja&GALACTOKTNAS£; 1. 
PS0Q622; GHMF_KINASES_ATP; 1. 
[Domain s trufiOirji / List o f s eq. sharing a t leas 1 domainl. 

P06976, 
P06$l£. 
PQ6976 . 
W.976. 
PJ&976. 

C.eJLcegkiDJic.^E .PAG E. 



ProDora 
BLOCKS 
ProtoNet 
ProtoMap 
PRESAGE 
DIP 

ModBasc 
SWTSS-2DPAGE 

Keywords 

Trans(tn»ie; Kinas»; CLalftttQie metabolism; AXP_zhinding; Cojtip)jCt(t.T)rpt<;ome. 
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Features 




Kay 

INIT_MET 
NF BIND 



Featur e table v iewer 

From To Length Description 

0 0 

121 131 11 ATP [POTENTIAL) . 



Son uen ce information 

Length' 3S1 AA Molecule weight: 41311 Da CRC64: E4902DF774728SBA [This is a checksum on to sequence] 
10 20 30 40 50 60 

I | I I I 1 

SLKEKTQSLF ANAFGYFATH TIQAFGRVNL ICEHTDYKOG FVLPCAIDYQ TVISCAPRDD 

70 80 90 100 HO 120 

I | I 1 I 1 

RKVRVMAADY ENQLDEFSLD APIVAHSNYQ WANYVRGWK HLQLRNSSFG GVDMVISGNV 



130 



140 150 160 170 190 

I I I I 1 1 

PQGAGLSSSA SLEVAVG7VL QQLYHLPLCG AQIALNGQEA ENQFVGCNCG IMDQLlSALG 



190 



200 



210 220 230 240 

» 1 1 1 

KKDHALLIDC RSLGTKAVSM PKGVAWIIN SNFKRTLVGS EYNTRREQCE- TGAftFFQQPA 



250 



260 



270 



300 



280 290 

I I 1 

LRDVTIEEFN AVARELDFIV AKRVRHILTE NARTVEAASA LEQGDLKRMG ELMAESHASM 



340 



350 



360 



310 320 330 

III 1 1 I 

RDDFEITVFQ IDTLVEIVKA VIGDKGGVRM TGGGFGGCIV ALIPEELVPA VQQAVAEQYE 

370 380 
I I 
AKTGIKETFY VCKPSQGAGQ C 
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[ 



Site Map 



S.carskE*J?ASj 



__I3 



Cpnti&u* 



enzyme 



an 



NiceZyme View of ENZYME: EC 5,13.2 



Official Name 



UDP-glucose 4-epimerase. 



Alternative IName(s) 



UDP-galaciose 4-cpimerase. 
Galactowaldeuasc. 

Uridine diphosphate galactose 4-epiTnerase. 
Uridine diphP5pho-galactose-4-epim erase. _ 



Reacti u n catalysed 



UDP-gLucose 
UDP-galactosa 



Cofactor(s) 



NAD. 



Comments 



Also acts on UDP-2-dcoxyglucose. 



Human Ccwetic Diseases) 



Galactose epimerase deficiency 



MLM:2303_5_Q 



Cross-references 



Biochemical Pathways; map mimber(s) 



BRENDA 



EMP/ PUMA 
WIT 



KYOTO UNIVERSITY L1GAND CHEMICAL 
DATABASE 



EJ4.B5 



RJBMB Enzyme "Nomenclature 



MEDLINE 



Swlss-Prot 



5.1.3,2 



5.1.3.2 



5.1.3.2 



Find lireratuj^rclaung, to.,5_..L3 r 2 



Q.59628, 
Q56093, 



Q5730 1, 
Pp. 9 60?, 
£04,397., 



EXOB 


A20SR; 


£59745, 


EXOB_ 


RHILT; 


P26503. 


EXOB_ 


RH1ME; 


GAEl" 


"aRATH; 


0 65790, 


GAEl" 


"CYATE ; 


943070, 


GAEl" 


"fEA ; 


GAEZ 


~ARATH; 




GAE2* 


"CYATE ; 


Q9T0A7, 


GAE3~ 


"ARATH; 


GALE 


[BACHD; 


P55180, 




"BACSU; 


P33119, 


GALE~ 


"CORDI; 


GALE_ 


J30RGL; 


Q9W0F5, 


gale' 


"drome t 


P0 9147, 


gale" 


"ECOLI; 


GALE_ 


~ERWAM ; 


P2 4J2.5, 


GALE_HAEIN; 


Q1437 6, 


gale" 


"hOMAN; 


gale" 


~KLEEN; 




GALE*"lACCA; 


QS7 664, 


gale" 


~METJA; 


gals" 


~MYCGE; 


P75517, 


gale_ 


_MYCPN; 


Q05O26, 


gale" 


"NE1GO; 


gale" 


"neima; 


P56985, 


GALE_ 


"NEIMB; 


F56986, 


gale" 


]n£IMC; 


gale" 


"pasha; 


Q?CNY5 f 


gale" 


"PASMU ; 


PI 6 ,64 3, 


gale] 


"raT ; 


gale" 


"SALTI; 


P22715, 


gale] 


"SALTY ; 


P13226, 


gale] 


~STRLI; 


gale" 


"strmu; 


P21977, 


gale" 


"STRTR; 


Q56623, 


gale" 


_vipc:h; 


GALE~YEREN; 


09F7D4, 


gale" 


"YERPE; 


P$660G r 


galx" 


"CANMA; 


GALX] 


KLULA; 


P408O1, 


GALX 


~ PACTA; 


Q9HDU3, 


galx" 


SCHPO; 


GALX' 


"YEAST f 
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Search [Swiss-Prot/T rEMBL 

NiceProt View of Swiss-Prot: 
P09L47 _ 

lGcn.cr.lj [Name origin] [Reference] [Comments] [Cro^fcren^l [Keyword] lFeatur.es] [Sequel] [Tools] 

Note: most headings are clickable, cv*n if they <k>nt appear as Itnks. They Urdc to the mrmCinUQ t or Q^rJocumiU- 
General inforratftion about The entry 



GALEAE COLl 
P09147 

None 

Release 10, March 1989 
Release 10, March 1989 
Release A 1 , February 2003 

UDP-glacose 4 cpimerase 

EC 5.1.3,2 
Galflctowaldenasfi 
TJDP-galactose 4-epim erase 
GALE or GALD or B07S9 

Escherichi?LjE.Q!i [TaxfD: 562.] 

Bacjeria; Proteobac icria: GaomiaEto;eo>5<^eria; Ejiieroba^eriales; airenoj^ctcriaceae; Esc herichia . 



Entry Dame 

-Primary accession number 
Secondary accession numbers 
Entered in Swiss-Prot in 
Sequence was last modified in 
Annotations were last modified in 
Name and origin of the protein 
Protein name 
Synonyms 

Gene name 
From 

Taxonomy 
References 

[11 SEQUENCE FROM NUCLEIC ACID. 

MEDL1NE=87040735; PubMed=3 022232; [NCBl Ejc£A$y, EBI, Israel, Japan] 
Lemaire H.-G.. t MueHerrHill B,; 

Nucleotide sequences of the gal E gene and the gal T gene of E. coli."; 
Nucleic Acio\R£JL 14j77O5^7J_1098_6). 

[2] REVISIONS. 
LqmaircHcG.; 

Submitted (APR-1988) to the EMBL/Genflank/DDBJ databases. 

(3] SEQUENCE FROM NUCLEIC ACID* 
STRAIN=K12/MG1655; 

MEDLlNE^7426^17;PjbMed^278503;D^CBI 1 ExPASy t EB.l 7 .Israel, Japan] 

B}nmjJi&, Ptvnkcn_G. Ill, B]och_CVU Perna N.T, Buriand V„ Rile^M, Colladg-J/idesJ.., Glasner.m. Rede C.K-, Mayhew G.F., 
GregorX, Davis N.V£, &rj£r#trick.rj,-L doeden MA-, Rojep.J., M&U.B-, Shao Y.; 
"The complete genome sequence of Escherichia coli K-12"; 
Scienc*J277:I 453- 1 474Q2°7). 
[4] SEQUENCE FROM NUCLEIC ACID. 
STRAIN=K12; 

MEDLlNE=97061202,r^bMed-8905232;[NOT^ 

Qshhna T., Aiba.H., Baba_T. f Fuji* K,. Hflyashi K.. Hjanjp A. IkemotpJL, Inada T., ItobX, Kaubara R, K^a^, KashimQt^ 
Khnura s!. Kit a*awaM. , Making, Masuda S.. Miki T. . MizobufibLK^ Mori H„ MotomjuVK,, rMam^_X, Nashimoto H., NjshioY^ 
SaitoN SampcjJL, Seki Y.. TagamiiL, Takem oto K.. Wada C . YamaroatoJ^, YflJlQ-M-, HoducMX; 
"A 718-kb DNA sequence of the Escherichia coli K-12 genome corresponding to the 12.7-28.0 mm region on the linkage map. ; 
DNA Res. 3:137-155(1996). 
[5] SEQUENCE OF IzLL FROM NUCLEIC ACID. 
STRAIN-K12; 

MEDLINE=96151473; PubMed=8564363; [NCBX ExPASv. EBI, Israel, Japan] 
WaIkcnh orstiL\L, Hemsc h eroek r S K , EMenlaukK; 

"Molecular analysis of the molybdate uptake operon, modABCD, of Escherichia cob* and modR, a regulatory gene. ; 
Microbiol- Re*. 150:347-361(1995). 

W SEQUENCE OF l=fi FROM NUCLEIC ACID. 

MEDLINE J =83 1 83658; PubMed=630l942; [NCBI, ExPASy. EBI, Israel, Japan] 
Busbv S.. Dreyfus.M,; 
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iNicerroi v new ui owim-x * * • > 

•SegmtfU-spccific mut^encsis of the regulatory region in the Escherichia coli galacto* open.: Elation of mutations mtadns * e 

mixiation of transcription and translation. "; 
Gene 21:121-131(1983). 
m X-RAY CRYSTALLOGRAPHY (2 J ANGSTROMS). 

MEDLINE-92253563; PubMed= 1579570; [NCBI, ErfASy. Eat, Israel, Japan] 

^oS^ «- * coli defined * 2.5-A solution."; 

Proteins 12:372-381(1992). 
[81 X-RAY CRYSTALLOGRAPHY (1.8 ANGSTROMS). 

MEDLiNE=9618068Q; PubMed=8611559; [NCBI, ExPASy, EBI, Israel, Japan] 

^S^^S^Si educed forms of UDP-ga.ctose 4-eph™ isolated from Escherichia coH,; 
Biochemistry 35:2557-2566(1996). 
[9] X-RAY CRYSTALLOGRAPHY (1.8 ANGSTROMS). 
MEDLINE^7084800; PubMed=^ 

Thoden J.B., Frey_P.A. ( Hpjdcil H.M.; „Vw m „i 

"Hich-^olutioD X-ray structure of UDP-galactose 4-epimerase complexcd with TJDP-phenol- , 

Pg^nSn ^^14 9-2]6ia 996). 
[10] X-RAY CRYSTALLOGRAPHY (1.63 ANGSTROMS). 

MEDLINE=97317070; PubMed=9174344; [tJCJBI, ExPASy, £BJ, Israel, Japan] 

Thcdcn J.B„ Hegemar».AJ3'» Weinberg C_, Ch.HJpaii.M^ EreyAA,, Hplden.H,^; ^ 

"Structural analysis of UDP-su«ar binding to UDP-galactose 4-epimcrase from Escherichia con. , 

Biochemistry 36:6294-6304(1997). 
[1 11 X-RAY CRYSTALLOGRAPHY (1.9 ANGSTROMS) OF SER-124 MUTANTS. 

MEDLINE=97419132; PubMed=927l499; [NCBI, E*PASX. *Bj> Sssd. J »P*d 

and S124V site-directed mutants ofUDP-galaoo* 4-epimerasc from Escherichia coli"; 

Biochemistry 36: 10685- 10695(1997). 
[121 X-RAY CRYSTALLOGRAPHY (1.8 ANGSTROMS) OF MUTANTS. 

M£DLINE=98376428; PubMed=9708982; ExPASy, EBI, Israel, Japan] 

^aric^Kes^me bidding of UDP-galactose and UDP-glucose to UDP-galactosc ^pimerase from Escherichia coli."; 
Biochemistry 37:1 1469-11477(1998). 
Comments 

- CA TAL YTIC ACTIVITY. UDP-glucose = UDP-galactose. 
. COFACTOR.NAD. 

m PA THWA Y\ Galactose metabolism ; diird step. 

- SUB UNIT. Homodimer. 

. SIMILARITY: BELONGS TO THE SUGAR EPIMERASE FAMILY- 

This P SwfsS-PROT «wy is copyrieht- It is produced through a collaboration between the Swiss Institute of BioinfonruiUCS and Ac EMBL <>«^ n " 
EuroD^ BiQinform^S InstiSS There arS no nstrictionS OA hi use by non-profit institutions as long K ,1s content u in no way modified and tbi^ianem 
Fs ZSTJZ !u?S "commercial entities requires a license agreement (See * scnd m ^ to 

sib.ch) 

Cross-raterencefi 

X06226; CAA29573.1; [EMBL / Gea^ank / DDBJ] [CoDm^ttgnss] 

AE000178; AAC73846.1; -.[ EMBL / GenBauk / UPBl] ^c^n^StqpenceJ 
EMBL D90714; BAA35421.1; -. [EMBL / GenBank / DDBJ] [£oJ2iofi$equencc] 

U07867- AAB06890. 1 ; -. [EMBL / QenBank / DPB.JJ I^^ngSeo^e.nce] 

J01613; AAA87978.1; -. [EMBL / QenBank / DDBJ] [CpDjngSjs^ncB] 
PIR S02089;XUECUG. 

2UDP; 18-MAR-98- [ExPASy /RCSB] 

1NAH; 23-DEC-96. [ExPAS* I RCSB] 

1NAI; 23-DEC-96. (ExPASy / RCSB] 

1XEL; 12-FEB-97. [ExJ^ASy / RCSB] 

1UDA; 14-JAN-98. [ExPASy / RCSB] 

1UDB; 14-JAN-98. [ExPASy / RCSB] 
PDB 1UDC; 14-JAN-98. [ExPASy / RCSB] 

1KVQ; 17-JUN-98. [ExPASy / RQSB] 

1KVR; 18-MAR-98.[ExFASy / RCSB] 

1KVS; 18-MAR-98. [ExPASy / RCSB] 

1KVT; 18-MAR-98.[ExEASy / RCSB] 

1KVU; 1 8-MAR-98. [.ExPASy / RCSS] 
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1A9Y- 25-NOV-9S. [E*PASy / RCSBJ 
1A9Z; 25-NOV-98- [ExPAS* / RCSB] 

HcoGcne E.GA0362; galE. 

EcoCyc F .G10362 : galE. 
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Length- 348 AA Molecular weight: 39645 Da CRC64: 3D55D2CB38D8C9A2 [This is a checksum on the sequence] 
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